INTRODUCTION
The Coulomb energy E C (A, Z) is one of the main characteristics of a nucleus that determines its binding energy. Special interest in the Coulomb energy of nuclei began to be shown from the beginning of 1960s, after the discovery of analog resonance (AR) [1] . The possibility arose of measuring the Coulomb displace ment energies between neighboring isobaric nuclei with high accuracy:
(1)
It turned out that the AR is narrow and its energy can be measured with high accuracy [1, 2] . More recently, interest has grown in the Coulomb energy [3] associated with the AR [4] , the conservation of isospin [5] , and the energy of symmetry. Approaches to describing the charge radii of nuclei [6, 7] , which are directly associated with the Coulomb energy, are being developed.
Analysis of the description of energy ΔE C in the Wigner SU(4) symmetry, which must be restored for heavy nuclei as was shown in [8] , is of special interest. Such an analysis was performed in [9] for lighter nuclei with А < 60.
In this work, we present a phenomenological description of the Coulomb energies for more than 400 nuclei. The Coulomb displacement energies between neighboring isobaric nuclei ΔE C (A, Z) are approximated for nuclei with А > 60 using a two parameter formula. The influence of deformation is taken into account for heavy nuclei. Magnitudes of ΔE C (A, Z) are calculated for heavy and superheavy nuclei up to mass number А = 300.
COULOMB ENERGY AND DEFORMATION
OF HEAVY NUCLEI In the drop nucleus model, the Coulomb energy of the nucleus with allowance for exchange effects has the form [10] (2)
where it is usually assumed that R C = r 0 A 1/3 . If we assume r 0 = 1.25 fm, then a C /R C = 0.7/A 1/3 , as in [10] (relationship (2.19)). The authors of [11] proposed a correction to R C that allows for surface effects R D = R C (1 + Δ), where
, and for A > 60, Z ≥ 30, quantity Δ Ӷ1, and we need not consider it below.
For displacement energy ΔE C (A, Z), we derive for large values of Z:
The summand with 0.507Z -2/3 corresponds to the exchange term in Coulomb energy (2) and is small for heavy nuclei.
A simple two parameter formula for approximat ing energy ΔE C is
where x = (Z + 1/2)A -1/3 and f(A) is the radius correc tion function, which is in this case associated with ( ) ( )
1 5 5 1 6 1 0.76 , Fig. 1 ). The strong influence of deformation on all nuclear physical characteristics, including the Coulomb energy of the nucleus, was observed for heavy nuclei, especially actinides. It can be seen in Fig. 1 that devi ation from linear dependence (5) is observed for Th, U, and Pu nuclei with A = 230-244 at x > 14.5. Similar deviations were also observed for nuclei in the mass number range of A = 60-244, where it was found that a = 1.408 MeV and b = -0.778 MeV with root mean square deviation ΔE C from the experimental values of 73 keV.
We performed all further approximations for nuclei with A > 60, since the region of lighter nuclei has been investigated many times [9] .
The authors of [15] considered the deformation in ΔE C as (6) where = is the correction allow ing for the influence of deformation. In the simplest case of dipole deformation, С(β 2 , 0) = For the more general case, the author of [15] gave the formula (7) where B 2 = β 2 /(4π) 1/2 and B 4 = β 4 /(4π) In heavy nuclei, radius R C grows with deformation; at the same time, energy ΔE C falls, and deviations in the actinide region can exceed 200 keV, as is clearly seen in Fig. 2 . It is shown in Fig. 2 how allowing for defor mation with formula (6) with magnitudes of С(β 2 , β 4 ), calculated according to (7) using a variety of data on parameters β 2 and β 4 , improves the phenomenological description of the Coulomb energy for heavy nuclei with А > 205. We note that the results of calculations with С(β 2 , β 4 ) as in (5), and with simple formula С(β 2 , 0) = , differ only slightly. Note that the greatest deviation is observed for the 239 U isotope, which has the largest experimental error for ΔE C .
We used two sets of data on deformation parame ters in our calculations: the one from [16] , where the calculated β 2 and β 4 went up to А = 339, and parame ters β 2 from the database of the Skobel'tsyn Research Institute of Nuclear Physics, Moscow State University [17] , found from processing experimental data on the excitation energies of nuclei.
Calculations allowing for the deformation accord ing to (6) and (7) with parameters β 2 and β 4 from [16] were performed for a large group of nuclei in the range of mass numbers А = 60-244. It was found that a 60 = 1417.593 keV and b 60 = -845.945 keV with root mean square deviation of ΔE C from the experimental
, . 
